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1. TITLE OF THE INVENTION 

Edge Enhancement Processing System 

2. CLAIM 

A system for enhancing edges in an image characterized by 
adding an image data edge-enhanced by the function (A) to an original 
image data F(x,y). 
Function(A) : 

h(z)=Y|z/a|*, z>0, 
-Y|z/a| p , z < 0 
where P > 1, and a, y are constants, 
when the difference "z" between the original image F(x, y) and a blurring 
image f(x, y) in a coordinate (x,y) is defined by F(x, y) - f(x, y) = z. 

3. DETAILED DESCRIPTION OF THE INVENTION 
[Summary] 

The present invention relates to an edge enhancement 
processing system for enhancing an edge in an image to obtain a sharp 
image, and has an object to perform edge enhancement processing in 
which an influence of noise in an image is reduced. With the system, a 
grayscale conversion (tone-level conversion) of a pixel value is performed 
on a difference between an original image and a blurring image by use 
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of a function with which edge enhancement of a pixel having a small 
difference value is made smaller, such as an exponential function that 
is symmetrical about an origin point and curved downward in the first 
quadrant, and the converted value by the grayscale conversion is added 
to the original image. 

[Means for Solving the Problem] 

FIG. 1 is an explanatory diagram of a principle of the present 
invention. 

The above problem can be solved by an edge enhancement 
processing system that enhances edges in an image characterized by 
adding an image data edge-enhanced by the function (A) to an original 
image data F(x,y). 
Function(A): 

h(z) = y|z/a| p , z>0, 
-y|z/a| p , z < 0 

where P > 1 , and a, y are constants, 
when the difference "z" between the original image F(x, y) and a blurring 
image f(x, y) in a coordinate (x,y) is defined by F(x, y) - f(x, y) = z. 

[Action] 

In other words, according to the present invention, in an edge 
enhancement processing system for enhancing an edge in an image to 
obtain a sharp image, based on the fact that a difference value of a 
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noise section (area with large noise) between an original image and a 
"blurring image" is not so large, edge enhancement is performed such 
that a small difference value is made smaller and then added to the 
original image. 

When the difference between the original image and the 
"blurring image" is small, in order to perform edge enhancement to 
make the difference smaller, the function (A) is used. 
Function(A): 

h(z)=y[z/a| p ,z>0, 
-Y|z/a| p , z < 0 
where P > 1 , and a, y are constants, 
when the difference "z" between the original image F(x, y) and a blurring 
image f(x, y) in a coordinate (x,y) is defined by F(x, y) - f(x, y) = z. 

As shown in the explanatory diagram of the principle of FIG. 1, 
this function performs conversion so as to make the difference z smaller 
when the difference z is small (indicated by Zm in the drawing), but to 
make the difference larger as for a pixel with the difference being large 
to some extent, such as an edge in an image. Thus, by the conversion 
using the function, it is achieved that inhibiting enhancement of a noise 
component and obtaining an image with only an edge enhanced. As a 
result, by the conversion using the function, it is achieved to obtain a 
sharp image where roughness due to noise is reduced. 

[Working Examples] 

In the following, an example of the present invention is detailed 
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using drawings. 

The FIG. 1 is a diagram explaining the principle of the present 
invention, and FIG. 2 is a diagram showing an example of the present 
invention. Means necessary for implementing the present invention is 
means that performs a grayscale conversion (tone level conversion) 
corresponding to the function h(z) with using a difference z between an 
original image F(x, y) and a "blurring image" f(x, y) obtained in a spatial 
filter processing unit lb. It is to be noted that the same numeral used 
throughout the drawings denotes the same object. 

In the following, the edge enhancement processing system of the 
present invention is described according to FIG. 2, while referring to FIG. 
1. 

First, in the same manner as in the conventional system (see, 
FIG. 3), an image inputted from a scanner or the like is once stored into 
a specific region of an image memory la, and transmitted to a spatial 
filter processing unit lb, to calculate a difference z between an original 
image F(x, y) and a blurring image f(x, y) by using the spatial filter (see, 
FIG. 3b, but using a = 1): 

F(x, y) - f(x, y) = z 

The content of the difference z is again stored into another 
specific region of the image memory la, and transmitted therefrom to 
the grayscale conversion processing unit lc of the present invention. 

In the grayscale conversion processing unit lc, grayscale 
conversion is performed in accordance with: 

h(z) =Y|z/a| p , z>0, 
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-y|z/a| p , z < 0 
where P > 1, and a, y are constants. 

This conversion function h(z) is a conversion function as shown 
in FIG. 1. Thus, an image with a small difference such as noise is 
converted to an image having a smaller difference, and an image with a 
large difference such as a normal edge image is converted to an image 
having a larger difference (converted to a difference-enhanced image). 

This converted data is again stored into another specific region 
of the image memory la, and this result image and the original image 
are read and transmitted to an arithmetic operating unit Id, where 
addition (i.e. addition of the converted image to the original image) is 
performed, and the obtained image is stored as a result image into the 
image memory la, and outputted to an output apparatus such as a 
printer (not shown). 

In this manner, the present invention is characterized in that in 
the edge enhancement processing system, edge enhancement can be 
performed on a difference between an original image and a blurring 
image, where an image with a small difference such as noise is 
converted to have a smaller difference, thereby to reduce an influence of 
the noise. 

[Effect of the Invention] 

As detailed above, the edge enhancement processing system of 
the present invention is a system configured such that, for enhancing 
an edge in an image to obtain a sharp image, by using a function with 
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which edge enhancement of a pixel having a small difference between 
an original image and a blurring image is made smaller, such as an 
exponential function that is symmetrical about an origin point and 
curved downward in the first quadrant, grayscale conversion of a pixel 
value is performed on the difference z, and the converted value is added 
to the original image. Thus, the grayscale conversion is performed so 
as to make the difference smaller when the difference z is small such as 
noise in an image, but to make the difference larger as for a pixel with 
the difference being large to some extent, such as an edge in an image. 
Therefore, the edge enhancement processing system of the present 
invention has an effect of inhibiting enhancement of a noise element 
and obtaining an image with only an edge enhanced. As a result, with 
the present invention, it is achieved to obtain a sharp image where 
roughness due to noise is reduced. 

4. Brief Description of Drawings 

[FIG. 1] An explanatory diagram of a principle of the present invention 
[FIG.2] A diagram showing an example of the present invention 
[FIG. 3] A diagram explaining a conventional edge enhancement 
processing system 

[Description of Symbols] 

la Image memory 

lb Spatial filter processing unit 

lc Grayscale conversion processing unit 
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Id Arithmetic operating unit 

Z Difference between original image and blurring image 

h(z) Grayscale conversion function 
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PURPOSE:To prevent the emphasis of the noise 

component and to obtain a sharp picture by adding 

the picture data obtained by applying the contour 

emphasis to the difference between an original **** ! 

picture of the coordinates in a picture and a 

gradated picture with a function of a specific formula 

to the original picture. CONSTITUTION:An input 1 : 

picture is temporarily stored in a specific area of a 

picture memory 1a and sent to a space filter 

processing part 1 b. Then a difference (z) between 

an original picture F and a gradated picture (f) is 

calculated via a space filter. The contents of the 

difference (z) are sent again to another specific area 

of the memory 1 a and sent to a density conversion 

processing part 1c. The part 1c carries out the 

density conversion according to an equation I. For 

the conversion function, the density conversion is 

reduced for the picture having a low noise level and 

a small difference and then emphasized for the 

picture like a normal contour picture, etc., having a 

large difference. The conversion data is stored again 

in the memory 1a, and the resulting picture and the 

original picture are read out and sent to an 

arithmetic part 1d to be added together. These 

added pictures are outputted to an output device. 



Znventor(s): 
Applicant(s): 



Publication number: 



Publication date: 



JP3048980 (A) 
1991-03-01 
YAGISHITA HIDEKI 
FUJITSU LTD 



Data supplied from the esp@cenet database 



2009/10/02 



©tem^Wftem (a) ^3-48980 

©int. ci. 5 msm^ frftmim^ ®&m to 3 ¥(1991) 3 n 1 b 

G 06 F 15/68 4 0 5 8419-5B 



K ¥1-185017 
B ¥1(1989)7/1189 

# w t ft m »*jii*jiwm*Kiz±*BB+iois#« *s*Att»±a 

®S g A g ± il » 5£ £r tt ^JlI«JiI^m^ME±/h0a4 3 lol5#Jte 



w 10 9 

Bft + OffiffiCx.y) C#t*«jffj5ft F(x,y) i, 
tf*>l,goft f(x.y> iOf^ 

F(x, y) - f (x, y) « z 

h(z) = r I z/ a I , z^O 
- r I z/ or I ,z<0 

ttdHtt-irttffaiii^^saif-^tKBjl f(x,. 



3. »«®WIB«:K« 

s ft * © ikff £ a is l, t * & « © ft * » * * © 



HMft<t. ^® 



imm±a>nm#m) 

x * * **<DBftA#3Sffi*. 



-563- 



* m m §b t <d m m % * ^ t t > * . 

% <D&mtz&tf zm&<z> : <&&.£ I*. F<x, 
y), i%mm&z\zfr^Km®i* f<x,y),«»*sH 

g(x,y)«F(x,y)+ a X { P (x. y) - f (x, y) } 



?IIJH ¥3-48980 (2) 

fal 7 -f ;p f M a SB lb £ £ £ *i £ • 

tZ^ffiy a fr? lb Ttf. (b) 
fc. 3X3 B**fc« * ^OK^tt 

iifc^r B i7^^ i, n. m £ & $ l ^ feT 7 

C CC v Q®7 A fr* I ttBBft F(x,y) £f# 

7 a frf? in tt r^Liflu (W-ffiy a £M 

A 

n ? Fp1J§§*<$> fe. 

£ % 93 L. T ft t* « if • £ £ 5 & © £ IB IS M & £ . 



■5 C LT^$I5^5i^5fe-r. 

J; < **C KB 

&<£©MtI(x,y) C^t^ilft F(x t y) £ 
, a^LIfli f(x,y) £©2I# 
F(x, y) - f (x, y) — z 

iff 

h(z) - r \ z/ a \ ,z^0 
/? 

- r I z/ a | ,z<0 

0 > i , a, r 

k> ^#*3&<'h<*^ (H4u z« -r^-r. ) 
»*^*«J; < B«*©«a$BI«© J; 

fci«*»«:iA<t§, Kfc cfc a £ £ 



f(x.y) £<Z)jl# 
P (x, y) — f (x, y) — z 

h(z) = t \ z/ a \ ,z^0 
- T \ z/ a \ ,z<0 

/? > i . « f r 
*«M»Tt«B»*HLfcB** ? -**«Bfc F(x. 
y)C£LjAit;*-5CfJiJ&-f*o 

tt ^ ^ *? * « fit C «C h * ^ w i C ^ @ U T % ^ 



-564- 



m&<z>& i mi><*%WG>mm&i&wt sit* 

T. Qffi? a /i^MSSIS lb T;£a6*:Jgciii& F(x, 

y) £ N ra^^fUj f( Xl y)iOf*iettl/T, 
U CfcHT* h(z)« £ jg£^f$$ 

ib K&aisns Micosm? a )\>$ im 

3 HI Cb)#jS, fiU a = l } £J3^T> lift P 
Cx.y) £. l£*LB(fe f(x,y) £©«#**<*fl 

F(x, y) - f (x, y) — z 



?fia¥3-4898Q(3) 



ir&Jg^&MflSB lc C*HTRfc* 

h(z) = r \ z/ a \ ,z^0 
- T I z/ar I , z<0 

£ > l . a. r 
£<Z>^&B*I& h(z) tt s lliC§l/:J;-)S 

C®*W**-*tt* *K* ifll^'i la 
0 Kteift 3 *u 3 a>t£«<z>B& is WW 

*U JCHfiRVffi Id Ci^Hi^ns 
* d-CflflW (gp-5v «B«^©S*Bm<Z>Sk& 
*) fr¥r t> HX . m&W&£ tTIfll> * U la 



SfiGW^o^^O/h;* ^W&Ktt OX ttck *) /ha < 

■5 £x z #'h3n & § . ttft#*<£ &'hS < 
^ !W jh U . 6IE©**»lfll*fcB**»* - 



4. ElB«)ffl*«&9i 

lattB«> * »J . lbttffilBI y a 9 

lcli&g^&MUgB, id 

h<i>i*Ba*ftiHft, 



RIA 



-565- 



ftBI ¥3-48980 (4) 




m 2 ® 







maw*') 















(a) 



33BI7 << ^ I ^SJ7 4 ss*9 IT 31537 << H 



0 


0 


0 




0 


0 


0 




-a/9 


-a/9 


-a/9 


0 


1 


0 


+ 


0 


a 


0 


+ 


-a/9 


-a/9 


-a/9 


0 


0 


0 




0 


0 


0 




-a/9 


-a/9 


-a/9 



-a/9 


>-a/9 


-a/9 


-a/9 


H8a/9 


-a/9 


-a/9 


-a/9 


-a/9 



(b) 

m 3 si 



-566- 



